Sr, Nd Pb isotopic characteristics of granulite and pyroxenite xenoliths in Hannuoba basalts, Hebei Province, and their implications for geologic processes by Feng, JL et al.
Title
Sr, Nd Pb isotopic characteristics of granulite and pyroxenite
xenoliths in Hannuoba basalts, Hebei Province, and their
implications for geologic processes
Author(s) Zhang, GH; Zhou, XH; Sun, M; Chen, SH; Feng, JL
Citation Acta Petrologica Sinica, 1998, v. 14 n. 2, p. 190-197
Issued Date 1998
URL http://hdl.handle.net/10722/72760
Rights Creative Commons: Attribution 3.0 Hong Kong License
??1 4??2? ??????? Vo l. 14, No. 2?
?1 9 9 8? 5?? ACT A PET ROLOGICA SINICA May, 1998?
?????????????????????
Sr?Nd?Pb??????????? X
Sr, Nd and Pb Isotopic Characteristics of Granulite and
Pyroxenite Xenoliths in Hannuoba Basalts, Hebei Province,
and Their Implications for Geologic Processes
???1????1????2????1????3
Zhang Guohui
1 , Zhou Xinhua
1 , Sun M in
2,
Chen Shaohai
1
and Feng Jialing
3
( 1. ??????????, ??, 100029; 2. ?????????, ??;
3. ??????, ???, 050031)
( 1. I ns titute of Geology , Chinese A cademy of S ciences, Beij ing , 100029; 2. Depar tment of Geosciences,
H ongkong Univ er sity , H ongkong; 3. H ebei College of Geology , S hij iazhuang , 050031)
???????????????????????????????????? Sr?Nd?Pb ??????
?????????????, ???????????????? (?????) ????? Rb/ Sr ??
?87Sr/ 86Sr ??????????????????????????????????, ???????
?????????????????, ?????????????????????????????
???????? Sr?Nd?Pb ??????????, ???????????????????
????Abstract??Rb-Sr , Sm-Nd and Pb isotopic systematics are repor ted fo r gr anulit e and pyr oxenite
x eno liths in Hannuoba basalts, Hebei P ro vince. T he iso topic char acter istics of x eno liths suggest t hat they
might have fo rmed recently , although ther e is no str ict constr aint on the pr ecise a ge. T he decoupling of low
Rb/ Sr and high 87Sr / 86Sr r atios implies t he multi-stage evolution histo ry and str ong mix ing pro cesses. T here
ar e close ties betw een gr anulite and pyr oxenites w ith different miner al assemblages on the Sr-Nd, Pb-Sr and
Pb-Nd co rr elation figures. T he g ranulite is t he common end-member o f the thr ee kinds o f py ro xenit e.
Combined w ith the distr ibution of t he xenolit hs in space and their iso topic r elat ionships, It is pr oposed that
delaminat ion can be well used to explain t he t ies.
X 1997-10-17??, 1998-01-05??.
???????????????????.
??????: ???, ?, 1969???, ??, ????????.
???????: ?????; ????; Sr?Nd?Pb ??? ; ??????; ??????
????Key words: Delamination; M ix ing ; Sr, Nd and Pb isot opes; G ranulite xeno lith; Py ro xenit e x enolith
???????: P588. 3; P597
????Classific. code: P588. 3; P597
1　前言
????????????????????, ?????????????????
????????????????????????????????????????
???????????????????????? ???????, ?????????
??????????????? (????, 1982; ????, 1982; ????, 1993; ?
???, 1996; Chen et al. , 1996; ???, 1996 )??????????????, ???
??????????Song et al ( 1990) ??????????????????????
??, ?????????????????, ????????????????????
???? ( 1997) ???????????? Sr?Nd?Pb ?????, ?????????
????????????????? ( Song et al . , 1989; Chen et al. , 1995; ????,
1997) ?????????????????????????Sr?Nd?Pb ???????,
?????????????, ?????????????????
2　样品简介
????????????????, ?????????????????, ???
???????????????????????????????????????, ?
??????????, ???????????? (???, 1996)?????????,
?????????????????????????????????????????
????????????????????????; ????????????; ??
??????????????????, ????????????
3　分析方法和分析结果
??????????????????????????? ( 1995) ????, ???
?? VG354?????????????????????????????? NBS607?
????????87Sr/ 86Sr= 1. 200000?30 ( 2R) , BCR-1?143Nd/ 144Nd????????
0. 512640?10 ( 2R) , NBS981????????: 206Pb/ 204Pb= 16. 966, 207Pb/ 204Pb= 15. 514,
208
Pb/
204
Pb= 36. 730?Sr ???????86Sr / 88Sr= 0. 1197, Nd???????146Nd/ 144Nd=
0. 7219????????? Sr ??? n?10- 11g, Nd??? n?10- 12g?????????
?????
????? 25???, ??????? 14?, ??? 11????????? 1?
191? 14 ??? 2 ? ????: ??????????????? Sr?Nd?Pb ??????? ?
? 1?87Rb/ 86Sr ?87Sr / 86Sr ???
?????????; ?????????,
????????????; ?????????
F ig . 1?Relationship betw een 87Rb/ 86Sr and
87Sr / 86Sr r atio s
?????????? Rb-Sr ?????
?, ? Rb?Sr ???Rb/ Sr ?????????
??, ?87Sr/ 86Sr ???????????, ??
??? 0. 707?0. 708?????????87Rb/
86
Sr?87Sr/ 86Sr ????????????? (?
1)?
?????? Sm-Nd ?????????
??????????147Sm/ 144Nd??????
?? ( 0. 1164?0. 1854) , ????????
143
Nd/
144
N d???? 0. 5118?0. 5120 ????
?????Sm/ Nd ?143Nd/ 144Nd ??????
??????147Sm/ 144Nd?143Nd/ 144Nd ?????
????, ?147Sm/ 144Nd?143Nd/ 144Nd????
???????
? 2?Pb ?????
1. ?????????????? (??, ???) ; 2. ????????????? (????, 1997) ; 3. ??
??????????? (????, 1997) ; 4. ????????????? ( Chen et al. , 1995) ; 5. ????
?? (S ong et al . , 1990) ; 6. ??????????????? ( Tat sum oto et al . , 1992) ; Les oth o. ?????
?? ( Roger s et al. , 1982) ; L ashaine. ??????? ( Cohen et al . , 1984) ; DM. ????; EM II. ?????
?; ?????? 1, ?????
F ig . 2?Pb isotopic composition
???? Pb ????????????
???? 2 ?, ?????????????????????????????
( Geochron) ??????????????????????? Pb??????????
??????? ( NHRL ) ??, ??????????????????????
( NHRL) ????? 2??????????????????????????????
193? 14 ??? 2 ? ????: ??????????????? Sr?Nd?Pb ??????? ?
??????????????
4　讨论
4. 1???????????
????????????????????????????????, ?????
??????????????????????????????????????, ?
??????????? (? Rudnick et al. , 1990; Rudnick, 1990; Rudnick et al . , 1991;
Rudnick et al. , 1987)??? Sr?Nd?Pb????????????????? (????
?) ???: ( 1) ??????????87Sr/ 86Sr ???????? ( 0. 707?0. 708)???
??????? Rb/ Sr ??????????? (? Nd?????????) , ????
Rb/ Sr ??????Sr ????????????????, ?????? Sr ??????
??????( 2) ??? Rb-Sr ?????????????????, ? Sm-Nd????
Rb-Sr ?????????????147Sm/ 144Nd???????? ( 0. 1164?0. 1854) , ?143
Nd/
144
Nd ???????? (??? 0. 5118?0. 5120) , ??? Nd???????????
?????147Sm ????????( 3) ??87Rb/ 86Sr ?87Sr/ 86Sr ?????, ??????
??????, ?????????????????????????????????
????, ?????????????????( 4) ???????? Pb ???????
?????, ???????? Pb ?????????, ??????????????
??????????????????????? (????????) ?????? Pb
????????? Pb ???????????????????????, ??????
???????????????????, ???? ( 1997) ????????????
?????????? ( 120?140M a) , ?????Sr?Nd?Pb ????????????
?????????
???????? Rb-Sr ?????????????, ???????87Rb/ 86Sr ??
?87Sr/ 86Sr ??????????Nd?????????, 147Sm / 144Nd ?143Nd/ 144Nd???
????, ?????????????????? Sr-Nd ??????????????
??????? Pb ???????????, ????????????, ???????
?????? Pb????????????????????
4. 2?????
????, ?????????????????????????????????
?, ?????????????????????????? 3a ???????????
??????????????????????????????, ?????????
? 3a ?¹ ?º ?????????, ????????» ???????????????
??????????? 3a???????3a ??????????, ?????????
?????????,??????????????? 3b??????????????,
????????????????????????? Nd?????????
194? ??????? 1998 ?
? 3?????????????????
???? 1
F ig . 3?Relationship betw een isotopic composition and the r ecipro cal o f concentr ation
?? 3???????????????????????????????????
????????????????????????
4. 3????????????????
? 4?Sr-Nd ???
7?????????????? (??, ??
?) ; ?????? 1?? 2
Fig. 4?Relationship bet ween Sr and
Nd isotopic compositions
? 4?????????????????
????????????????? (??, ?
???) ?????????????????
?????????????????????
?????????????????????
????????????? 4???????
?????, ???????????????
??????????????????????
??( 1997)????????????????
????????????Pb-Sr ? Pb-N d??
?????????????????????
?, ???????, ??????????, ?
???????, ????? (???, 1996)??
?????????????????????
?????, ???????????????
???????, ??????????????
????????????????????,
????? Rb/ Sr ????, ???? (?????? Ma) ??, ?????Sr?Nd?Pb
??????????????????????? Ma ???, ????????????
??????????, ????????, ????????????????, ???
195? 14 ??? 2 ? ????: ??????????????? Sr?Nd?Pb ??????? ?
???, ??????????????, ?????????????????????
????????????????????????????????, ?DM ????
??????????T atsumoto et al. ( 1992) ???????????????????
?????????????????????????????? (?????????
????) ?????????????????
????????????, ?????????????????????????
??????, ?????????????????????????????????
??????????????????????????, ???????????, ?
??????
5　结论
( 1) ?????????? Sr?Nd?Pb ?????????????????
( 2) ???????????????, ????????????????????
???????
( 3) ???????????????? Sr?Nd?Pb???????????????
?????????????????
?????????????????????????????, ??????!
? ? ? ?
???, ???. 1982. ???????????????????????. ???? B?, ( 12) : 1109?1122
???, ???, ??, ???. 1982. ????????????. ????????, ( 1) : 45?63
???. 1995. ??-???????????????????. ????????????????
???, ???, ???, ???, ???. 1997. ??????????????Nd?Sr?Pb????????. ??
??, 26 ( 1) : 1?11
???. 1996. ??????????-????????????????: -??????????????????
???. ????????????????
???, ???, ???, ???. 1993. ????????????????. ????????, 16 ( 6) : 587?593
???, ???. 1996. ???????????????. ????, 41 ( 3) : 235?238
???, ???, ???, ??, ???, ???. 1998. ???????????????????????. ????,
43 ( 2) : 133?137
Chen D, Zhi X, L i B, Wan g Y and Yang J . 1995. Ch emical and is otop ic character ist ics of Gabbroic Xenol iths f rom
Hannuoba, Ch ina. Chin es e Journal of Geochemist ry, 14 ( 3) : 276?287
Chen S, Suzanne Y O'Reil ly and Zh ou X et al. 1997 Xenolith Inform at ion on the L ow er C rust and Upper M ant le St ructur e
Beneath Hannuoba, S ino-Korean Craton , Chin a. S ubmit ted to Lith os
Cohen R S , O'Nions R K and Daw son J B. 1984. Is otop e geochemis try of xenol iths from Eas t Af rica: impl icat ions for
development of man tle res ervoirs and their interact ion . Earth. Planet . Sci. Lett . , 68: 209?220
Rogers N W and Haw kesw orth C J. 1982. Proterozoic age and cumulate origin for granulite xen ol iths, Lesotho. Natu re,
299: 409?413
196? ??????? 1998 ?
Rudnic R L. 1990. Nd and Sr is otopic compos ition s of lower-cr ustal xen oliths f rom north Qu eesland, Aus tr alia:
Implicat ions for Nd model ag es and crus tal grow th p roces ses. Chemical Geology, 83: 195?208
Rudnick R L and Cameron K. 1991. Age diver sity of th e deep crus t in northern Mex ico. Geology, 19: 1197?1200
Rudnick R L and Goldstein S L. 1990. T he Pb is otopic compos itions of low er crus tal xenoliths and the evolut ion of lower
crus t Pb. Earth. Planet . S ci. Let t . , 98: 192?207
Rudnick R L and Will iam s I S . 1987. Dat ing th e low er cru st b y ion microprob e. Earth . Planet . Sci . Lett . , 85: 145?161
Song Y and Frey F A. 1989. Geochemis try of p eridot it e xenol ith s in basalt f rom Hannuoba, Easter n Chin a: Imp licat ions for
sub cont inental mant le h eterogeneity . Geoch imica et Cosmoch imica Acta. , 53: 97?113
Song Y, Frey F A and Zhi X. 1990. Isotopic character ist ics of Hannuoba basalt s, eastern China: Impl icat ions for their
pet rogenes is an d the composit ion of subcont inental m ant le. Chem ical Geology, 88: 35?52
T atsumoto M , Basu A R, Huang W, Wang J and Xie G. 1992. Sr, Nd and Pb isotopes of ult ramaf ic xenoliths in volcan ic
rocks of Eas tern Chin a: enriched com ponents EMI and EMII in su bcont inental lith osphere. Ear th . Planet . Sci . Lett . ,
113: 107?128
197? 14 ??? 2 ? ????: ??????????????? Sr?Nd?Pb ??????? ?
